A man of 56 weighing 68 kg had been taking venlafaxine 37.5 mg twice daily for 10 months as maintenance treatment for depression. He was otherwise healthy, on no other treatment, and had no history of allergies or drug reactions. Co-amoxiclav 375 mg three times daily was prescribed for gingivitis and incipient dental abscess. The patient had previously taken this drug uneventfully for the same indication at a time when he was not using venlafaxine, but on this occasion he developed tingling in the tip of his tongue, intense paraesthesiae in the fingers, severe abdominal cramps, profuse diarrhoea, cold sweats (temperature not recorded) and uncontrollable shivering and tremor. He was agitated and frightened but not confused. The symptoms started about 3 hours after the coamoxiclav was taken and lasted for 6 hours, after which he slept for a further 8 hours. The symptoms were assumed to be due to intercurrent infective gastroenteritis. Because the abscess deteriorated the tooth was extracted the next day and no further doses of co-amoxiclav were taken. However, two months later, and while still venlafaxine 37.5 mg twice daily, he developed identical symptoms after taking a single dose of co-amoxiclav 375 mg, again for an incipient dental abscess. This coincidence led to the recognition that the symptoms were due to the serotonin syndrome. The patient has continued venlafaxine without any further episodes of the syndrome.
COMMENT
Venlafaxine is a dual serotonin and noradrenaline reuptake inhibitor that can cause the serotonin syndrome when taken either alone in overdose 1 or in therapeutic dosage with other medications 2 . Compounds that increase serotonergic activity in the central nervous system and which have the potential to cause the serotonin syndrome include those which inhibit serotonin uptake (selective serotonin reuptake inhibitors [SSRIs] , and tramadol, tricyclics and trazodone), those which decrease serotonin metabolism (all types of monoamine oxidase inhibitors including selegiline), those which increase serotonin synthesis (L-tryptophan) or serotonin release (amphetamines, cocaine, fenfluramine, sibutramine, reserpine), dopamine serotonin receptor agonists (buspirone, LSD, sumatriptan, lithium) and dopamine agonists (bromocriptine, cabergoline, levodopa, buproprion, amantadine) 2 . Other drugs that have been associated with the serotonin syndrome in patients taking an SSRI include ciclosporin 3 , linezolid 4 and metoclopramide 5 .
Venlafaxine and co-amoxiclav are both frequently prescribed and numerous patients must have taken this combination, but I have been unable to find any previous reports of an interaction, the manufacturer of venlafaxine is not aware of any such cases (Wyeth Pharmaceuticals, personal communication) and none of the cases of serotonin syndrome in patients treated with venlafaxine which have been reported to the Committee on Safety of Medicines have involved simultaneous treatment with co-amoxiclav 6 . However, the temporal association on two occasions in this case is strongly suggestive that the serotonin syndrome was due to an interaction between venlafaxine and single doses of co-amoxiclav. The mechanism for such an interaction is not apparent. Venlafaxine is metabolized mainly by the CYP2D6 isoenzyme of cytochrome P450 7 and typical substrates and inhibitors of this enzyme are, like venlafaxine, basic compounds, whereas amoxicillin and clavulanic acid are both acids. Whether co-amoxiclav, although not a substrate for CYP2D6, could nevertheless inhibit it does not seem to have been investigated.
The serotonin syndrome is characterized by a sudden onset of cognitive changes (agitation, confusion, coma), autonomic features (tachycardia, sweating, nausea, vomiting, diarrhoea, mydriasis) and neuromuscular features (myoclonus, rigidity, trismus, hyper-reflexia) 8 . Clinicians need to be aware of the features of the syndrome and of the drug interactions, including those involving non-prescribed drugs, which may cause it. The British National Formulary makes no mention of the peripheral features of the serotonin syndrome, referring only to the potential for increased risk of central nervous system toxicity for some, but not all, of the known interactions 9 . An increasing number of women with previously repaired coarctation of the aorta are now becoming pregnant; uncorrected coarctation may also present for the first time in pregnancy with hypertension. There are vital issues pertaining to maternal risk and management.
CASE HISTORIES

Case 1
This patient was originally thought to have pulmonary stenosis at the age of 2 years. Subsequently lost to followup, she was noted to be hypertensive at the age of 17 years, when she reported breathlessness, exertional chest pain, syncope and cold feet. Blood pressure in the left arm was 150/100 mmHg, 150/110 mmHg in the right. Despite referral to the general cardiology outpatient clinic, she did not attend until she was 19; echocardiography at that time revealed a native coarctation with a doppler gradient of 3.8 m/s (33 mmHg), a tricuspid aortic valve without gradient, normal left ventricular dimensions/wall thickness and normal aortic root. Before the planned MRI had been performed, she arrived at the obstetric booking clinic. Her blood pressure at 12 weeks' gestation was 130/80 mmHg and there were no new features on echocardiography. She smoked ten cigarettes a day. Fetal echocardiography was subsequently unremarkable. During pregnancy her cardiologist felt that antihypertensive treatment was not indicated.
At 35 weeks' gestation she was admitted with a frontal headache and ankle oedema. Heart rate was 125/min and right arm blood pressure 176/98 mmHg; there was no visual disturbance and her reflexes were normal. A cardiotocograph showed good fetal reactivity. There was no evidence of pre-eclampsia and she was managed with home bed rest. A healthy boy (2.94 kg) was delivered by caesarean section (with antibiotic prophylaxis); despite good epidural analgesia her blood pressure at the time of delivery was 210/100 mmHg.
Subsequent ambulatory monitoring revealed that blood pressure was in the hypertensive range through the day; a Bruce protocol exercise test was terminated after 7 minutes because of fatigue, at which time the peak blood pressure was 180/95 mmHg and heart rate 110/min. She was effectively treated with Inderal LA (propranolol hydrochloride), chosen because of negligible excretion in breast milk. An MRI scan demonstrated a prominent ledge, with a luminal dimension of 9 mm66 mm (normal 14-29 mm) ( Figure 1 ). She has since been accepted for balloon dilatation, with stenting of her native coarctation.
